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Vector Bosons + jets are good signatures to test pQCD

® Heavy flavor production is sensitive to b, ¢ quark PDFs

Vector Bosons + jets events constitute backgrounds for SM Higgs
and New Physics (NP) searches

N(N)LO predictions not available for many processes of interest,
particularly those with large jet multiplicities and heavy flavor
components => data measurements crucial.

MC models are used extensively to simulate signal and
backgrounds, particularly for multijet topologies.

Tevatron dataset is now large enough and systematics are
constrained well enough to vet MC models.
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Backgrounds to

® New Physics share
signatures with
irreducible VB + jets
backgrounds that are
currently being pinned : | g
L=17fb" W + 2 jets / 2 b-tags

down . D@ Preliminary ® Data
- W + jets

_ BQCD

Interplay between '
fragmentation models, _ a0 _ ;
tunes, PDFs and scale : I Thid s
choices needs to be ; —hlf
understood to model ’ : .

SM backgrounds
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Many Tevatron

o W/Z/y + light flavor jets

e W/Z/y + heavy flavor jets

q°
Runll measurements with associated luminosity

Result(1/fb)| D@ CIDIF
W+jets -- 0.32

V=WZ7Z1y

In most cases:
Z+jets 1.0 | 2.5/1.7 | e data are corrected to particle level
Web-jets | 0.38 19 e particle level measurements are compared
to NLO theory
e NLO theory is corrected to particle level
W-+c-jets | 1.0 : using parton shower MC

Z+b-jets 0.18 2.0

Y+jets 1.0

Comparisons of MC models
to the data are also made

Y+b/c jets 1.0

in black = preliminary
in red = published
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NLO pQCD cal
& MC Models

® pQCD predictions calculated with MCFM, JetPhoX, ...

® Many LO MC programs on the market:
® MEPS: Alpgen, Sherpa, Madgraph, Helac, Madevent, ...
® PS: Pythia, Herwig, Ariadne, ...

® CKKW

® the separation of ME and PS for different multijet processes is achieved
through a kr-measure

e undesirable jet configurations are rejected through reweighting of the
matrix elements with analytical Sudakov form factors and factors due to
different scales in o

° MIM

® matching parameters chosen, ME and PS jets matched in each n-parton
multipliCity, events vetoed which do not have complete set of matched
jets

® further suppression required to prevent double counting of n and n+1
samples (replaces Sudakov reweighting in CKKW)
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Z provides colorless probe
of collision and hard scale;
study kinematics of
hadronic recoil

CDF Run Il Preliminary

—e— CDF Data L=25f"
Systematic uncertainties
—=— NLO MCFM CTEQ6.1M
corrected to hadron level
Mg = M; + p(2), R,,=1.3
NLO scale p = 2, ; p = p /2
- = = NLO PDF uncertainties
—&— LO MCFM hadron level
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Corrected to hadron level
with phase space:

® > 25 GeV

e at least 1 central electron
® 66 < Mee< 116 GeV/c?

e ppet> 30 GeV

BR[ct| < 2.1

e R = 0.7 Midpoint cone jets
f AR(e,jet) < 07
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NLO MCFM predicts correct
normalization, with
LO—=NLO K-factor ~1.4
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Jet dynamics

CDF Run Il Preliminary CDF Run Il Preliminary

—e— CDFData L=17f0" —e— CDFData L=25f"
[] Systematic uncertainties 4= e Istjetin Z +2=1 jet [] Systematic uncertainties
—&— NLO MCFM CTEQ6.1M —&— NLO MCFM CTEQ6.1M
Corrected to hadron level Corrected to hadron level
=M +p3(2). R,,=13 =M +p3(2). R, =13
—e T 200 = pf2 —me T 200 = g2
- - = PDF uncertainties - = = PDF uncertainties
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[fb/(GeV/c)]

(L IIIIIII

jet
-
Tl IIIII|

do/dp

— —

2nd jetin Z + =2 jets

-
<

IIIIIIIIIIII IIIIIIIIIIIIIIIII III|IIII|IIII|IIII|IIII|III|IIII|IIII|IIII|III" | |||||||

I T TTTTI

1stjetin Z + 21 jet
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Data / Theory
Data / Theory

2nd jetin Z + =2 jets

200 et [GeVic]

Data / Theory
Data / Theory
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Z->p + jet + X

Phase space:

65 GeV< My, < 115 GeV,
Reone=0.5, pri*t> 20 GeV
Pl <28, |y < 1.7

No low pr NLO
= avoid MPI, UE

Data described
by NLO theory

Large variations
between Pythia
tunes

-l
Q
@

1/0, x dOZ+jet/dp-|- (1/GeV)

—
Q
H

Ratio to SHERPA

0.7F

Cross section as a function of pr*

DY, L=1.0 fb
—+4- Data
== NLO pQCD + corr.

- SHERPA

LI
&7

65 <M, <115 GeV, ly1<1.7
Ruone=0.5, P; >20 GeV, Iy*1<2.8
M P AP BT BT PP

—+- Data
- NLO pQCD = =LO pQCD

| — Scale & PDF unc. — — Scale & PDF unc.

0 20 40 60 80 100 120 140 160 180 200

p7 (GeV)

ratios relative to Sherpa v1.1.3
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Ratio to SHERPA

—4- Data == PYTHIA Tune P
= HERWIG+JIMMY = = PYTHIA Tune QW

SHERPA scale unc.

Ratio to SHERPA

0.71

%

—4— Data == ALP+PY Tune P
- Al P+HER = = ALP+PY Tune QW

. A
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l"

SHERPA scale unc.
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Phys. Lett. B 669, 278 (2008), arXiv.org:0808.1296
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http://arxiv.org/abs/0808.1296
http://arxiv.org/abs/0808.1296

/+jets - angular v w

Angular distributions sensitive to additional QCD radiation

A (Z jet)
Ay (Z,)et)
Yboost<Z,jet) = VZ(YZ"‘Yjet)

Accepted by Phys. Lett. B, _arXiv.org:0907.4286

DY, L=1.0 fb™
-+ Data
== NLO pQCD + corr.

-+ SHERPA

[ <4 Data = PYTHIA Tune P
3[ == HERWIG+JIMMY = =PYTHIA Tune QW

2L

Ratio to SHERPA

Phase space:

65 GeV< My < 115 GeV, -

Rtone=0.5, ijet> 20 GeV e 65 <M< 115 GeV
i ly'l <1.7, p~> 25 GeV _

|yjet| < el |yu| = 17 jety>20 Ge\f,T Yl <2.8 | SHERPA scale unc.

pr> 25 GeV B

Rcone=0-5a pT
(avoid soft effects)

1/0, x o, /dA} (1/rad)

(a)

PR
=4 Data
L == NLO pQCD - = LO pQCD

— Scale & PDF unc. — - Scale & PDF unc.

.I.
’r

//—;I%_/I_/’h}_"
Small values of ! %

PR B
—4— Data == ALP+PY Tune P
[ = ALP+HER = = ALP+PY Tune QW

Ratio to SHERPA
Ratio to SHERPA

AP(Z,jet) excluded 07}
from MCFM due to 0.5} . o
. i SHERPA scale unc. “ , i
importance of non- ST N

0 05 ] 15 2 '2{5'_ 3 . . N '2!5'_' =
perturbative effects A(Z, Jet) (rad) Ad(Z, Jet) (rad)

Sherpa describes shape of all distributions
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http://arxiv.org/abs/0907.4286
http://arxiv.org/abs/0907.4286
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Direct measurement of jet kinematics with large multiplicities

1jet exclusive

DO Run Il, L=1.04 fb' —#— Data at particle level
=== MCFM NLO

z

Zly (—ee) +1jet + X
65 <M, <115 GeV
Incl. in p /y®

. T

jet

RY =05,1y"<25

== MCFM LO
—— Scale unc.

= Data
= MCFM NLO
— Scale unc.
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MCFM can
describe all prjet
measurements
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=+ Data
== HERWIG+JIMMY

=:= PYTHIA SO
—-~ Scale unc.

== PYTHIA QW
— Scale unc.

SHERPA
== AL PGEN+PYTHIA Scale unc.

—— Scale unc.

20 30 40 50 100 200 300

p, (1% jet) [GeV]
Large
uncertainties In
LO MC models

Ratio to MCFM LO

3jet exclusive

DO Run II, L=1.04 fb'' —#— Data at particle level
=== MCFM LO

~
(a) \\\\

S
* i\\
Zly (—ee)+3jets+ X
65 <M, <115 GeV
Incl. in p: /y°
jet

R =05,1y"1<25

~
s\\l

—4— Data
== MCFM LO
—— Scale unc.

N
o

40 50
p; (3" jet) [GeV]

NLO Z+3 jet predictions
recently calculated

10



http://arxiv.org/abs/0903.1748
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/+b jets

/ = ee/UPd + b + X
REET > 20 GeVv, R=0.7 < ;
jetn| < 1.5 |
secondary vertex tagging

|X
-
o

V=196 TeV o CDFData

4

lér: 20 f:ev — PYTHIA incl.
#1520

Fl1.5 e ALPGEN

G(Z+bjet) /6 (2)

I TTTITIIIIII

— MCFM +Had.Corr.

Measure:
O(Z+b jets)
= 3.32 + 0.53(stat)
a(Z) + 0.42(sys) x 103

LI

ol e b b b

IITT[TT 1

|

b,c quark fractions determined from
likelihood fit to secondary vertex mass . o

rrprrrrprrrrrr T T T T T T T T T T T
\s=1.96TeV o CDF Data
L~20fb"
EF'>20 GeV
®'1<1.5

Number of b jets

X

—r
10
4 &

— PYTHIA incl.
—— ALPGEN

Pythia can Up to 20
describe differences
overall shape, between
normalization  data & MCFM

PYTHIA v6.2 |
_Tune A, CTEQ5L b-quark fragmentation

ALPGEN v2.13 may need study RN P s i
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/+b jets

MCFM Scale variations
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Lowering scale choice Higher order corrections ~ Z+b/Z+jet ratio
helps to describe data may be important  consistent with DO
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W-+jets - up to

Phys. Rev. D 77, 011108(R) (2008) arXiv.org:0711.4044

o CDFII/MLM 77 MLM uncertainty | 2 CDF Il / MCFM Scale uncertainty --- PDF uncertainty

®m CDF Il / SMPR <= SMPR uncertainty >
& CDF I/ MCFM _ L

/////////////
<

-
(&)
L]

oDatg/ 0Theory
N -

MCFM PDF unoertamiy
MCFM Scale uncertainty

COF I
& MCFM A++‘
e MLM

= SMPR bigA

-t
(&)

« CDF Il / MLM
Scale uncertainty

uulnunlnnln | lllll 1 1 I 1111

2 B 4
Inclusive Jet Multiplicity (n)

5L =« CDFIl/SMPR

e MCFM: NLO h - Scale uncertainty
, NoO shower e e -

— 300 350
First Jet E_ (GeV)
* CDF Il / MLM Scale uncertainty

. I . |
NLO does excellent JOb Of [ « CDF Il /SMPR  Scale uncertainty
modeling jet pr shape and gt

normalization for <=2 jets o S W i E, eV
) i W— ev + jet + X
MLM fails, especially at low pT electron Er > 20 GeV
electron |n| < 1.1

SMPR does better job at high n-jet neutrino Er > 30 GeV
T > 20 GeV/c?
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e MLM: Alpgen+Herwig+MLM matching

® SMPR: Madgraph+Pythia+CKKW matching

oData/ oTheory



http://link.aps.org/abstract/PRD/v77/e011108
http://link.aps.org/abstract/PRD/v77/e011108
http://arxiv.org/abs/0711.4044
http://arxiv.org/abs/0711.4044

W+c jets

Sensitive to s-quark PDF

NLO prediction: 11.0 pb
Result:
measure a(W+cjets)xBR(W->v)
= 9.8 + 2.8 (stat)™'*1 ¢ (sys)

+ 0.6(lumi) pb.

DO
L=11fb"

Alpgen (v2.05) + Pythia (v6.323)

o(pp — W+c-jet)

jet P [GeV]

0OS-SS 0S-SS
tot kag

Acc- [ L dt

® Data (~1.8 b ) ; e Data (~1.8fb )
__1Wc i ] Wc

B W+LF ; B W+LF

] Other . i (] Other

OWe X BR(W — eV) =

rg
n
—_—

overflow bin

overflow bin

@ 9
7

10 15 20 25 30 35 ) 0051152253 35445
SLT muon p; [GeV/c] O SLT muon Pr re [GeV/c]

Phys. Rev. Lett. 100, 091803 (2008) . arXiv.org:0711.2901

Alpgen prediction: 0.04 pb
Result: measure a(W+cjets)/a(W+jets)
= 0.074 £ 0.019 (stat) £ *0-012 514 (sys)
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Phys.Lett.B666:23-30 (2008), arXiv.org:0803.2259
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http://link.aps.org/abstract/PRL/V100/E091803
http://link.aps.org/abstract/PRL/V100/E091803
http://arxiv.org/abs/0711.2901
http://arxiv.org/abs/0711.2901

W+b jets

Backgrounds: Phase space: ea truth level electron or muon with pr > 20 GeV/e, || < 1.1
ttbar (400/0) e a truth level neutrino with py > 25 GeV/ce

Single tOp (300/0) e 1 or 2 total truth level jets with Er > 20 GeV/c¢?, | | < 2.0
fake W (15%) . | — .
WZ (5%) b-fraction determined from likelihood fit to Myert

Measure: a(W+b jets)x BR(W->Inu Vertex Mass Fit

o
o

lllllll]lIlllllllllllllllllll|llll|lllllllll|l

CDF Run Il Preliminary - 1.9/fb

Alpgen prediction: 0.78 pb
Pythia prediction: 1.10 pb
NLO prediction: 1.22 + 0.14 pb

4 Data

(=]
o

bottom contribution

charm contribution

~J
o

- |_F contribution

Summed contribution
b= 71.3+ 4.7(stat) + 6.4(syst) %
c= 15.9 = 5.5(stat) %

LF = 12.6 = 3.5(stat) %

=24
o

Jets/0.1 GeV/c?

Result:
2.74 + 0.27 (stat) + 0.42 (sys) pb
— 2.5-3.5x bigger!

Discrepancy with NLO and LO MC
- suggestive of need for improved
theory:

® higher order corrections i

. . . 4 4.5 5
. 2
® b-quark fragmentation model M.t (GeVic)
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<1, p¥'>15GeV o
¥¥1<08, ¥y >0 Huge statistics compared to W,Z
y*l1<0.8, y-y*" <0 : : : :
15<h"<25 y'y*>0|  Iriple differential cross sections!

15< |y <25, y-y* <0
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o
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)

—_~

Y
T

— NLO QCD Phys. Lett. B 666, 435 (2008), arXiv.org:0804.1107
JetPhoX ' ' ' o

CTEQ 6.5M

—r

-
(=)
LI

V'1<08, y"y* >0 I 15<y®| <25, yiy® >0
ly'| <1
' > 15 GeVv

—_

d’% / dp
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o
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—

H

1 T

—
N
TT T

o
(o] =b
T LI

e
(=2
T LI |

o
S
T

200

Ratio of cross sections: Data/Theory

p! (GeV)

- O
DN
T T T

N‘etl <08, YY' yjel 2ifj EE 15« |yiet| <25 y*(. yjel <0

—
H
TT T

Allows for careful study of : | .
dynamics of QCD in different L e
regions of x and Q? osf k3

0-6: E —*— ratio of data to theory (JETPHOX)

theor. scale uncertainty

N I_O th (0] ry cannot - CTEQ6.5M PDF uncertainty

ratio of MRST04 to CTEQ6.5M
ratio of Alekhin02 to CTEQ6.5M

simultaneously describe photon pr and ook 7%isevert nomaizaion unceriainy } - rato of 2EUSI5 10 CTEGE S
. o s 3 30 100 200 30 0o Gev)
jet rapidity over entire measured range P
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http://arxiv.org/abs/0804.1107
http://arxiv.org/abs/0804.1107

Y+Db,C jets

Triple differential cross sections!

Phys. Rev. Lett. 102, 192002 (2009), arXiv.org:0901.0739

i et 8EDE, L =10 |y|<08 F yY*<0
Dg, Lint= 1.0fb ) yyyl >0 - t 1.0 A

- =YY >0 o ;

—
o
| IIIIIII| kil
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B
o
+
X

NLO QCD
CTEQ 6.6M
L —e— data/theory

- n' F
uR,F,f‘ pT . CTEQ6.6M PDF uncertainty
IC BHPS / CTEQ6.6M
P IC sea-like / CTEQ6.6M
Py - Scale uncertainty

-
a e

-k
Q
T IIIIIII

T

—h
Q
N

d’c/ (dp’dy'dy ") (pb/GeV)

ly'| <1.0

- p” > 15 GeV T 40.1)

IIIIIIIIIIIIIIIlIIIlIIIlIIIII
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44 - 40 60 80 100 120 140- 40 60 80 100 120 140
pT (GeV) pi (GeV)

—
=
w

—h
Q
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o

Relevant for heavy quark, Disagreement with theory
gluon PDFs for 0.01< x <0.3 for photon pr > 70 GeV
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http://arxiv.org/abs/0901.0739
http://arxiv.org/abs/0901.0739

® Many new, interesting results coming from the Tevatron in Vector
Boson + jet measurements

® higher statistics -> measurements become systematics limited

® we will learn much more, especially in W/Z/y + heavy flavor by
looking at more data

Crucial for understanding backgrounds to NP and SM Higgs
searches

Discrepancies with theory suggest HO corrections and heavy quark
fragmentation may need study; tuning of scale choices, PDFs, etc.
ongoing

The Tevatron will continue to explore these processes

http://www-cdf.fnal.gov/physics/new/qcd/QCD.html
http://www-d0.fnal.gov/Run2 Physics/WWW/results/qcd.htm
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http://www-d0.fnal.gov/Run2Physics/WWW/results/qcd.htm
http://www-d0.fnal.gov/Run2Physics/WWW/results/qcd.htm
http://www-cdf.fnal.gov/physics/new/qcd/QCD.html
http://www-cdf.fnal.gov/physics/new/qcd/QCD.html

Final Thought

A concerted effort by experimentalists and theorists is needed to
resolve existing puzzles and improve theoretical predictions which
are critical for NP searches at both the Tevatron and LHC.
Tuning to Tevatron data is a good opportunity.

Run 210875 Evt 24327122 Tue Oct 11 17:57:05 2005
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Z->pp + je
(Z+1jet incl

Phase space:

65 GeV< Muu < 115 GeV,
Reone=0.5, pret> 20 GeV
B < 2.8, [y <1.7

Ratio to SHERPA

DZ, L=1.0 fb’’
—4-Data
== NLO pQCD + corr.

- SHERPA

65 <M,,< 115 GeV, ly'1<1.7
Roone=0.5, P >20 GeV, Iy*1<2.8
PP BT BT R R

—+— Data
- NLO pQCD = =LO pQCD

— Scale & PDF unc. - — Scale & PDF unc.

0.71 SHERPA scale unc.

ly

1] 11 | 1 1 IIIIIIIIIII
0O 02 04 06 08 1 12 14 16 1.8
V4
I

Ratio to SHERPA

Ratio to SHERPA

0.71

—+- Data == PYTHIA Tune P
== HERWIG+JIMMY = =PYTHIA Tune QW

SHERPA scale unc.

== ALP+PY Tune P
= = ALP+PY Tune QW

M B N
—4— Data
- ALP+HER

SHERPA scale unc.
| | IS R B A

0 02 04 06 08 1

' BN R RN B R RN SR
12 14 16 1.8
ly?l

ratios relative to Sherpa v1.1.3
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Z+light flavor je

Z+1jet inclusive Phase space:

angular variables AP (Z,jet) 65 GeV< My < 115 GeV,
Ay (Z,jet) Reone=0.5, pret> 20 GeV
Yboost(Z,Jet) = 12(yz+Yjet) |y’ < 2.8, |y#[ < 1.7
pr4> 25 GeV (avoid UE)

DQ, L=1.0 b’

=+ Data

== NLO pQCD + corr.
-+ SHERPA

-
e

=+ Data == PYTHIA Tune P DY, L=1.0 b’

== HERWIG+JIMMY = =PYTHIA Tune QW —+ Data

== NLO pQCD + corr.
=+ SHERPA

o

—4 Data == PYTHIA Tune P
= HERWIG+JIMMY = =PYTHIA Tune QW

+

1/0, x dozﬂ.et/dIAyI
Ratio to SHERPA

Ratio to SHERPA

—_

Qe
N
T

(@) (a)

| 65<M,,<115 GeV
| Iy'1<1.7,p2> 25 GeV

65<M,,<115GeV
ly"1 <1.7, pZ > 25 GeV
jet

Rens=0.5, P > 20 GeV, I)}'et|<2_8 . SHERPA scale unc. Reone=0.5, piTet>20 GeV, ly’et
L b b b b b b ] i PR EPRPREP EPUPEPET IR AU ENIPEP R T L I T

—+ Data —+- Data == ALP+PY Tune P

— NLOpQCD - -LOpQCD — ALP+HER = = ALP+PY Tune QW
— Scale & PDF unc. - - Scale & PDF unc.

<28 ’ SHERPA scale unc.
| I

—4- Data == ALP+PY Tune P
— ALP+HER = = ALP+PY Tune QW

—+ Data
— NLO pQCD - -LO pQCD

— Scale & PDF unc. — —Scale & PDF unc.

Ratio to SHERPA

Ratio to SHERPA
Ratio to SHERPA
Ratio to SHERPA

SHERPA scale unc. (d) 0.7f
P IPETEPE APEEET U ANUPEETS ITUETErS BN SrET e A

SHERPA scale unc. 0.77 SHERPA scale unc.
. sl e Co lo o b Lo L b L L Lo L L] C lo o b b L L b L Lo L L]
4 05 1 15 2 25 3 35 4 45 0 02040608 1 12141618 2 22 0 02040608 1 12141618 2 22
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Z+light flavor |

Z+1jet inclusive Phase space:

angular variables AP (Z,jet) 65 GeV< My, < 115 GeV,
Ay (Z,]et) Reone=0.5, pret> 20 GeV
Yboost(Z,Jet) = 12(yz+Yjet) |y’ < 2.8, |y#[ < 1.7
pr4> 45 GeV (avoid UE)

D@, L=1.0 fb”'

=+ Data
== NLO pQCD + corr.
= SHERPA

4L D@, L=1.0fb”
-+ Data
[ == NLO pQCD + corr.

-+ Data == PYTHIA Tune P
== HERWIG+JIMMY = =PYTHIA Tune QW
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Z->ee + je

/+ets

DO Run I, L=1.04 fb' —#— Data at particle level
m— MCFM NLO

= Data
== HERWIG+JIMMY

== PYTHIA SO
—-~ Scale unc.
=== PYTHIA QW
— Scale unc.

ZIy (— ee) + 2 jets + X
65 <M,, <115 GeV
Incl. in p° / y°

. T
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RS =05, 1y"<25
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—4— Data
=== MCFM NLO
— Scale unc.

SHERPA
== MCFM LO Scale unc.

—— Scale unc.

== ALPGEN+PYTHIA
—— Scale unc.

NLO Z+3 jet predictions
recently calculated

Ratio to MCF

3jet exclusive

=+ Data
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—-- Scale unc.
== PYTHIA QW
— Scale unc.

DO Run I, L=1.04 fb’' —#— Data at particle level
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/+b jets

/ = ee/UPd + b + X

et E1 > 20 GeV

et |n| < 1.5

secondary vertex tagging

Z+ b jet. CDF RUN Il Preliminary
L I L L I L L B
\s=1.96 TeV e CDF Data
L~2.0fb"
EF'>20 GeV
hf®'l<1.5
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w
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— PYTHIA incl.
—— ALPGEN

—— MCFM +Had.Corr.
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Measure: R=0.7 cone jets

O(Z+b jets) data corrected to
VA hadron level

(do (Z+bjet) dE) /6 (2Z) [GeVT]
o

0

statistics limited

1 1 80 1 1 1 1 9.0 1 1 1 I1 00
E  [GeV]

-
_cl
4| @

Pythia can
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normalization

T | T T T | T T T | T T T
\s=1.96TeV o CDF Data
L ~2.0fb"
EF'>20 GeV
®'l<1.5

—— PYTHIA incl.
—— ALPGEN

— MCFM +Had.Corr.

(do (Z+bjet) /dn"™) /0 (2)

I|II|IIII|IIII|IIII|IIX

L
—
=

HCP - Vector Boson + jets measurements at the Tevatron - November 16, 2009




/+b jets DES

/ — ee/Ud + b + X , R=0.5 cone jets
lepton pt > 15 GeV

et pr > 20 GeV

jetIn| <2.5

secondary vertex tagging |

DO

» Data

— Expectation
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Measure:
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Measurement relied on o(pp — Z +bjet) _ o oq
Pythia MC estimation of o(pp — Z + jet)
c/b tagging efficiency
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W+light flavo w

WV->ev+2jets+X
electron pr > 20 GeV
missing Er > 20 GeV
jet pr > 20 GeV

leading jet pt > 30 GeV
jet [n| < 2.5
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detector level distributions

® pr spectra well modeled by Alpgen
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® Data jet n distribution is broader than
Alpgen in particle and reconstructed
distributions
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